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MATh DIAGNOSIS AND PRESCRIFIION

LITERATE SEARCH:

FINAI/REPORT

One aspect of mathematics teaching that theorists, researchers, and

practitioners have identified as important is that of diagnoais and pre-

scription: The workscope on this topic focused on mathematics diagnostic-

prescriptive classroom activities of K-8 tea hers. Plans outlined'in the

original proposal to NIE called for knowled e to be colleCted from-three

sources: (i) a literature search, (2) a classroom survey, and (3) a small

scale study of systematic errors. The original plan for t4de work unit

also- included an activity that would have explored methods for utilizidg

the recommendations of local teachers, teacher ,trainers, mathematicians,

and mathematics coordinators for the improvement of teacher diagnoetic-

firescriptive skills. The literature search was designed to provide a

knowledge-base for any mutually agreed upbn intervention or research ac-
s

tivities.

The literature search was !initiated in September 1976, but energies

were diverted in mid-November.When,wordreceived from NIE indicating

its interest ,Ln.a specific classroom survey. The procedures used in the

literature search'and its status as of November 30, 1976 are reported in

the remainder of thisidocument.
4

The literature search utilized the traditional strategy of examihing

selected indices, bibliographies, and year,books as well as the processof

citation searching. Figure 1 isa. flow chart of theyrocedures developed

and followed to date. .
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One of the early tasks was the identification of key documents, re-

ferre\ to on the diagrani as Basic Documents, from which citation searching

would begih (See Appendix A for the list of Basic Documents). Bibliog-

4.

Yaphies of these docTnents were examined, the works of citations that ap-

peared to be relevant provided further citations, and so on until an

-exhaustive list of pertinent books and articles could be obtained. The

title of every citation was evaluated; those considered promising were

recorded, secured and read. If this item was then determined to be useful -

to the study, an accession number was assigned, an author card prepared,

and thq.document filed. In.addition, its bibliography was.copied, and the ,

steps of citation analysis were thus initiated once again.

Some literature was traced through the indices and bibliographies

referred to on the flow chart as Basic Sources. (Listed'in Appendix A.)

The bibliographies of pertinent articles located through these sources

were then included in the citation searching procedure.

In this effort, the search coordinator was assigted by a list of au-

thors'whose writings frequently pertain to diagnodis and prescriAion in

K-8 mathematics, and a list of phrases and concepts which are likely to

appear in titles of relevant,articles.: (See Appendix A.)

Many recent articles on "readiness" and use of interviews focus 4nn

the Piagetianltages of development. Those which merely describe.inter-

views for assessing the four stages were not included unless the'implica-

tions for teaching wy ere reported. Articles were deemed pertin)drit if'they

'

were reporting research indidating a particular stage to be a prerequisite

for learning a specific Math skill or concept. The intent was to avoid

1

collecting all Piagetian studies that were tt replicate Piaget's Diindings

9

14'

15.
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or intended to'demonstrate whether ur not-coacepts.such as conservation

of number can be taught. Relevance to diagnoals and prescription in the

classroom was the primary ctiterion.

Some articles deal with diagnosis and/or prescriptions related to

special education. If the described diagitosis or diagnostic,procedure is

for the purpose of determining the nature or extent of the''handicap, or

if the prescription xationule is relevant only to the handicap (use of

Braille writer, etc.), then the Vide was rejected. Article;i dealing

with remedial clinical settings were also included if they described a

strategy, technique, instrument, ci\data that might be used, or adapted

for use, in the classroom settfr.

A dual system of coding was established to permit identification of

each document by type of publication (e.g., research teport, instructional

materials, and position paper) and7i) content (e.g., factors contributing'
.411

.1
to learning difficulties, and mo

teachingl,_ The codes are
I '0 '

irals ore usailitleallow for sub-classification of both type nd contentl'c des. For each itcument, codes in the A roW refe7r.to type of publication;

s of classroom diagnostic-prescriptive

listed as two or more separate,decimals. Dec--

B row codes signify content. A legend of A and B codes is presented in
,

'Appendix C.

The coding system works as follows:,

McAloon, Ann. "Some Issues of Concern in the Development 0
Diagnostic Testing Program." From ProceedinQs of the

Third National Conference on Remedial Mathematics,
pp, 92-98. 'Kent, Ohio: Kent State University, 1976..
Code:' A. 3.0, 5.0

B. 3.3, 8.0

The Code A legend (Appendix.C) indicates that this d8cument i both a cl.-

scription of instructional procedure and a position paper. The tpde B

7
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4

legend (Appendix C) shows that Oe document deals with the une of in4pn-

torieS for diagnosis and discusses teacher education in diagnostic-pre-

scriptive.teaching.

By November 30; fifty-nine documents pertinent to the study had been

secured and filed. A list of these documents appears Appendix B;

annotations for forty-seven.of them are in Appendix D. An additional 109

documents have been id ntified for further evaluation. While the present
.,

collection is in a sens incomplete, it nevertheless encompasses much of

the importanp literature pertaining,to the diagnosis and prescription of
, .

mathematics for-grades K-8.. It therefork_ s potential as a survey of the

(:!most impcirtant research and theories to d:a e, and as 0' guide to further

resources. It is BS' intention to use some of the material in a larger

literature sear, . In addition, RBS hopes that this studx will be of

'Aralue to others who sbare its concern for providing children with .sound I
,

mathematics instructidn:'
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APPEND. IX A

BAS IC .DOCUMENTS

BASIC SOURCES /

FREQUENTLY CITED AUTHORS

RELEVANT PHRASES AND CONCEPTS

a.



Basic Documents

Basic Documents
Basic Sources

Frequently Cited Authors

Reltvant Phrases and COncepts

, 7

Ashlock, Robert B. Error Patterns in Computation: A semi-Programmed
Approach. ColumbUs, Ohio: Charles/X. Merrill Publishing Co., 1976.

, 7)
Brueckner, Leo J. "Diagnosis in Arithmetic." In Educational Diagnosis,

the Thirty-fourth Yearbook of. the National Society for the Study
of Education, pp. 269-302. Bloomington, Ill.: Public School
Pukishing Company, 1935..

Cox, Linda S. Analysis, Classification, and Frequency of Systematic
Error Computational Patterns in the Ad4j.tion, Subtraction, Multi-
plication, and D'vision Vertical Algoethms for Cirades 2-6 and
Special Eddeation Classes. Final rep731t, U.S. Delpartment of
Health, Education & Welfare, National Institute df Education .

(Contract #SE018001. Kansas City: University of Kansas Medical
,Center, June 1974.

Dutton, Wilbur H. Evaluating Pupils' Understanding_of Arithmetic.
Englewood Cliffs, New Jerey: Prentice7Hall, Inc., 1964.

Glennon, Vincent and John W. Wilson. "Diagnostic-Prescriptive

6, Teaching." In The Slow Learner in MatheMatics,.the Thirty-fifth
Yearbook of the National Cobncil of Teachers 01 Mathematics,
edited by W. C. Lowryl.et al., pp. 282-318. Washington, D.C.:
National Council of Teachers of Mathematics, 1972.

po

Lankford, FrancdG., Jr. Some ComputationalfStrategies of Seventh
Grade Pupils. Final Report,,U.S. Department of Health, Education,
and Welfare, OffiCe of Education National Center for Educational
Research and'Development (Regional Research Program) and The
Center for Advanced Study, The University of Virginia, Project
Number 2-C-013, Grant Number OEG-3-72-0035. Charlottesville,

:Virginia: University. of Virginia, October, 1972.

Nationa onference on Remedial Mathematics. (Selected papers from

the fi t and third conferences).

10
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Peck, Donald M., and Stanley M. Jencks. "What the Tests Don't

Tell," The Arlthmerft Teachers., XXIs(January, 1914), pp. 54-56.

4

Reisman, Fredericka K. A Guide II, the Diaonostic Teaching ot

Arithmet I. Columbus, Ohio: Charles E. Mei

CumNuty , 19/:' .

Roberts, Gerhard U. "The Fallune Strategies of Third Grade
.Arithmeic Pupils," The Aritlml(*i_c_Te_:}c_lo XV (May, 196H),

pp. 442-446.

Trueblood: Cecil ."A Model for Using Diagnosis in Individuali ing

Mathomatiel: Instruction in.the Elethl<Cary School Classroom,"
The Arithmetic Teacher, XVIII (Novembes, 1D71) , pp. 505-511.

Tyler,. Ralph W. "Elements of Diagnosis." In Etfucational Di. gnosis,

/the Thirty-fourth Yearbook ot the National Society lot t e

Study of Educatiou, pp. 113-129.4 lgoomington, Ill.: 1, lic

School Publishing Company, 1935. .......r

Weaver, Fred J. "Big Dividends from Little Inkrviews," The

Arithmetic Teacher, II (April, 1955), pp. 40-47:
-04

Basic .Sources

Journal of Research ii Mathematics Education

The Arithmetic Teacher

"An Evaluation of Journal-Published Research Reports on Elementary
School Mathematics, 1900-1965," Marilyn N. Suydam. Doctoral dis-

IpsertatiOn, The Pennsylvania State University, 1967.

. ,

"Arulatated Compilatiol of Research on Secondary Schtlol Mathematics,

1930-19, Volume 1,"MarLlyn N. Suydam. Office of Education, U.S.

Dezertment of Healtlii, 71Educatloion and Welfare, Regional Research Pro-
.

gram. The Pennsylvania State University, 1972.
t

"Interprqtive Study of ReseaTch and DevelOpment in Elementary School
Mathematils-, Vol. 2," Manlyn N. Suydam. Office of Education, U.S.
Departmen-rof Health, Education and Welfare, Bureau of Research.
The Pennsylvania State University, 1969.

1 1



Freventiv Cited Authors

Auhlock, Robert

Brownell, William A.
4

Brueckner, Leo J.

Buswell, Guy T.

Callahan, Leroy

.Cox, Linda S.

Dupton, Wilbur

Crossnickle, Foster E.

Meddens, James

Lankford, Frail-cis G.

Morton, Robert L.

Underhill, Richard

Uprichard, Edward

Weaver, Fred

nolson, John

Relevant Phrases thd Concepts

Clinical,(Intervention) Research

Clinical Studies

Common Errors

Computational Strategies

\

,Continuous Progress Model (where diagnos.is is treated)

12



Diagnosis/Diagnosttc

Instruments

Inte'rviews

Case Swdies

.Difficulties in
, -

Evaluation

Diagnostic

Reasons for

Uses of

Failure Strategies

(math tqpitc)

C

GroUp Dignosis

Grouping/Grouping Practices '(besis for)

Interview-Technique

Kinds of Errors
0

Mastery Learning/Mastery Model (where diagnosis is treated)

Patterned Errors

Pupils understanding of (math topic)

l'Readiness (if specific prerequisite skills are discussed)

Remedial Work/Remediation

Planning for

Rationales

tt,

Systematic Errors.

Testing (diagnostic)

13
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A. Type of Document B. 'Content of Documen

1.0 Research Report

Clessroom

.2 Clinical Interviews

.3 Case Studies

.4 Survey,of Teachers/ /

.5 Survey of Students,'

2.0 Review of Reseorch

.1 Classroom

,;2 Clinical Interviews

.3 Case Studies

.4 Survey of Teachers

, .5 Survey of Students

0

3.0 Description of Instructional Procedure

4.0 Curricultim Content

5.0 Position Paper

.1 Definition

.2 Rationale and 'Theory

.3 Needed Research

.4 State of the Art

6.0 Instructional Materials

.1 For Teachers,

.2 For students-normal class situation

.3 For students-special learning situations

1.0 Place of Diagnosis in Instruction

2.0 Models of Classroom DiagncAic-Prescriptive

/ Teaching

7.0 Bibliography

Instruments and techniques for Diagnosis
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Appendix D - Annotations

Ashlock, Robert B. Error-Patterns in Computation: A Semi-Programmed Approac
Columbus, Ohio: Charles E. Merrill Publishing Co., 1972. ,

,
Design'ed fort-eachers to help children letrn to improve their'cogiputa4on
skills. Ung\examples- taken from children's classroom worl,c, the author
provides a step-by-step method for learning to iidentify and analyze error -

patterns; he.then describes instructional,activities tliat. have helPed many
children overcome eaCh'of these difficulttes. For each set'-of examples of
faulty computation, the *reader can: (a) try to find the error pattern,
(b) check to see if the diagnosis was correct, an'd (c) receive feedback on sug-
gestions for corrective instruction. The author stresses the inherent

.

dependence of computational skill on'tli*Junderstanding of bassic mathematical
concepts.

'-) I

Code: A. 3.0,-6.1

B. 3.4, 4.2, 5.0

Ashlock., Robert B. Error Patterns in Computation: A Semi-Progr-ammed Approach.
Columbus, Ohio: Charles E. Merrill Publishing Co., 1976.

Essentially the same as the 1972 ti n (above). The 1976 edition has a
fuller discussion of "Diagnosing and C rredding Errors in Computation",
(chapter 1), more examples-of error pa terns, and more appendices.

_ ,
Code: A. 3.0, 6.1

B. 3.4,.2, 5.0

Ashlock,Itobert B. "Structures for TeNcher Education Related to Diagnosis and,
Remediation: Needed Research." From Proceedings of the Third National,.
Conference on Remedial Mathematics, pp. -25-29. Kent, Ohio: Kent State'
University, 1976.

An examination is mad f the University of Maryland's prograM for training
teachers in the diagnojib an& remediation of disabilities in -mathematics.
The 'program, built around a math remediahion clinic for chirdren, has'become
valuable to graduate sLidents, for.it.provides opportunities for working
directly with children and parents, guidance from the participating professors,'
and access toiinstructional materials. Using this progralt as illustrative of
problems:concerniig teacher.education, two issues are raised: (1) the need
for researCh on teacher education models and how they affcct children, and
(2) tile need to know in what sequence thesdktodels.should be introduced to
teaChers working with children.' In both of these areas, there is no real
evidence on.which to base a conclusion. The author urges professiokals to
share experiences ari6 research findings.
Coae: ,A. 3.0

B. 8.0

Ashlock, Robert.B. "Undet4'chievers in Elementary Mathematics: Diagnosing and
Correcting Difficultiesiin Computation." Paper presented at the 51st annual
Meeting of the National Council, of Teachers of Mathematics, Houston, Texas,
April, 1973.,
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In working with children who have capputation difficulties, the teacher has
two tasks: diagnosis and corrective instruction. The most important diag-
nostic tool is the private interview wherein the teacher does not interfere
with the child's procedure or comment on it in-any way, but simply gathers
data; Interviews should be conducted frequently in an attempt to offer help
before error pattarns arc reinforced. It is dmportant to provide .4 vareety
uf response modes; knowing if'a child can complete task in the concrete,
pictoeial or symbolic form Will help..the diagnosis, Come suggestion9 are
offered for corrective instruCtion in the basic facts of arithmetic and'in

e step-by-step procedures of arithmetic algorithmS. Teachers are urgeU
to use a variety of techniques; sometimes a child will respond to an approach .

simply because it is new.
Code: A. 3.0

B. 3.1
mod

Bierden, James'5. "Behavioral Objectives and Flexible Grouping in Seventh'Grade
Mathematics," Journal for Reserch in Mathematics Education I (November,
1970), Pp. 207-217.

The Aithor coMbined the use of intra-class grouping and behavioral objectives
in designing a manageMent plan for a mathematics class. The sample for,the
experiment Consisted,of 44 7th grade-students who participated.in the peogram
at the University of Mighigan laboratory school during the 1967-6a school year.
The ocruese was divided i.nto topics, and the cliEsroom management organized
arou4d them; ,students c&uld move from one groufgto another as needs and inter-
ests changed. During the year computational skills of the students increased
'significantly. The most dramatic change, however, was the positive gain in
attitudes toward mathematics. The author feels that the results c*, the study
indicate that flexible intra-class grouping and behavioral objectives have
potential for improving management procedures and increasing individualized
instruction'in mathematics classes.
Code: .A. 14

B. 2.0, 3.2

Brewer, Emery. "A Survey of Arithmetic Intra-Class Grouping Practices," The
Arithmetic Teacher, XIII (April, 1966), pp. 310-314.

A study was undertaken to ascertain the extent of fntra-class. grouping in
elementary school mathematics classes, and what,methods are used for forming
and working with such groups. kquestionnaire was sent o 2063 elementary
school teachers in 156 schools in Ohio, related research wa examined, and the
written opinions of professional educators evaluated. Ma. r conclusions were
that while there is sufficient use of intra-class group g (one of three teachers)
to waerant further study of its efficacy, many teache4 avoid grouping because
they do not understand the need for it, do not have Idequate teaching materials
forit, or believe that it takes too much time. The author feels that the,
major purpose of using intra-class grouping is to increase individualized in-
strucon. He recommends encouraging teachers to use grouping, but adds that
they must also be helped to understand its value and to learn,the means for
its implementation:
Code: A. 1.4,

B. 3:2
2 6
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Brueckner, Leo J. "Diagnosis in Arithmetic." n Educational Diagnosis, the
- Thirty-fourth Yearbook of'the National Society for the Study of:Education,

pp. 269-302. g:loomington, Ill.: Public School Publishing Company, 1935.

The author discusses mathematics in a broad context, stating its four
functions to be computational, informational, sociological, and psychological;
methods are proposed for diagnodltg abilities as well as weaknesses in each
of these areas. 'Factors 'contributing to growth in,arithmetic.ability and
common symptoms of fauleY learning are identified. It is stated that survey

% tests enable the tea.cher to determine the general phases of instruction that
have been adequately stressed'and.those that need to:be more fully developed.
They must be followed'hy analytical tests for more precise diagnosis of diffi-
culties. Any test results, however, have limited value. In order to obtain

.adequate data concerning the pupils' methods of work or the nature of the errors.
Made; four general methods are.prescribed: (a) observation of pupils at work,
(b) analysis of written work; (c) analysis of oral responses, and (d) inter-
views. PrincipleS that should underlie the organitation of the curriculum
in arithmetic from the point of view of both developmental and remedial
teaching are presented. The author .concludes with specific techniques toim-
prove. instruction for all aspects of arithmetic: with 'emphasis-on problem

Code: A. 3.0

B. 3.0.

Brueckner, Leo J. "Introduction. In Educational Diagnosis, the Thirty-
Yearbook of the National Society for the Study of Education, PP. 1-14.
.Bloomington, Ill.z Public School Publishing Company, 1935,',

fourth

gducational diagnosis includes techniques-for the evaluation of students'
strengths, as well as weaknesses. For these purposes; there are many standard
tests available, but by themselves the Y are not adequate diagnostic tools.
Through other techniquds such as observation, analysis'of written work, analy--
sis of oral responses, precise laboratory ppocedures, and interviews, numerous'
lists of the types of errors made by childten have been compiled. infor-
Mation provides further insight into learAing lar.'difficulties, but eT= stIll
seriously handicappedyby our lack of,precise methods of testing and by our ignor.--
ance of the causes of most learning difficulties. f We have been too concerned
with the manifestations of difficulties through external symptoms% We must
conduct researCh into their causeS; to that end 14, need to make use of scientific,
technique.
Code: A. 5.0,

B. 3.0., 5.4

Brueckner, Leo J. "Pedagogical Factors Associated with Learning Difficulty." In

Edcational Diagnosis, the Thirtx-fourth Yearbook of the National Society. for
.the Study of Ethication, pp. 49-62. BtOolangton, Ill.: Public School Publishing
Company, 1935.
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Inade quacies. of the instructional situation that can contribute to learning,
.difficulties are outlined as follows:

. (1) inadequaCy and inefficiency of
instructional materials, (2) faulty or unskillful instructional practices
and Procedures, (3) failure ofinstruCtion to provide for individual differences,
(4) ineffective guidance by teachers_during learning activities, (5)'undesir-,
able personal\and social relationships between teacher. and pupils, and (6)
ignorance of elle factors contributing to learning,difficulties and failure
to correct thRm. Much.research data are used to support the author's as-

,

sesS menta of each of these problem area which is analyzed in terMs of its
effects on student-performance.
Code: A. 5.2

B. 6.0

Brueckner, Leo J% "The principles of DeVelopMenta and'Remedial Instruction."
In Educational Diagnosis, the Thirty-fourth Yea ook of the National .SocietyN
for. the of Education, pp. 189-198. Bloomington; Ill.: Public School
Publishi%ugmpany,,19.35,

,

The'conaideration of numerous case studies gave rise to the puthorJa" formula-
. .

tion of fifteen principles that ,he considers.haqic to developmentaland remedial

,
instruc tion.. 'Greatest emphasis is given to the firt of these: klihe'need tq
make .growth: offte individual the,rimary concerd; -0.c.her principles include

the observations tAat it is.the,child we are evalUating, not'the subject,matter;
the to tal si tuation needs to be canvassed in order to det8rminetheAfactors
contr ibuting

4,
to theearning difficulty, with special consideraiion given the

emo 0-onal and social spects; the remedial program should be viewed as an in-
t8gral part of the norma1 classroom acivities.
Code: A. 5,,2, 5.3

B. 7.0 ( )9

. -...,,,
. 01 ;t. C.. c , ." .

.

Brueckner, teo J. "TechniqUes of Diagnosis." In Educational Diagnosis, the
Thirty- fourth YearhOok ef_the NAttonal.Society for the Study of Educaiion,

PP.-131-153... Bloomington,.I11.,: Public School Publishing Comgany, 1935.
a

The au Vlor.focuses much attention on the strengths and weaknesses ,of.test.s for

diagnosing what he calls the 8ssentials --.reading, spe,lling, writing and,

numbers. In addition to the4,administ-ration of diagnostic tests, other eValua-
{tiye de Vices must be employed, including observat'ion of students at work,

systematic analysis. of students' written and oral responses, and interviewing.
Lists and ala lyses of'the.kinds of ertorSstudents mak8 in algebra'and az-4th-
metic.,are available. In spite of soMeeaknesses, this research has thrown

consid e4-6,ble light on the nature of learning. Many remedial measures have,also

identif'
is available..

d, but
itLr

e exact information conc8rning.their effectiveness':
,

been .

Code: A.

B.

3.0, 5.2

3.0 :

e sc'entific.technique needs to be employed in 8ducational

research.
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k

Burns, Paul C., and Arnold R. Davis. "E-arly Research Contributions to Elementary
School Mathematici," The Arithmetic Teachgr, XVII (January, 1970), pp. 61-65.

Summarizes 34 pioneer researches on elementaryachool mathematics, published

between 1919 and 1947, that touch on these topics: (a) beginning instruCtion%
(b).content selection, (c) rqle of drill and practice, (d) basic operations,

(e) problem solving, (0 readability and vocabulary, (g) disability', and (h)
- lastory and summaries of reJearch. Research on disability is highlighted

by the 1925 study of G. T. Buswell and Lenore John who atteffiPted to'catalog
pupils' operational habits in each of.the operations', and Peter L. Spencer's
study of 1929730, one of the early efforts to identify typical student errors
in mathematics. All of.the research cited was influenced by research in
related areas; all had impact because, they were closely related to the problems

of the day.

-.,Code: A. 2.0

B. 4t1.0,' 6.0

Cdllahan, Leroy G.. "Neuroscience and Remedial Mathematics." From Proceedings of
the Third National Conference on Remedial Mathematics, pp. 38-44., Kent, Ohio:

. Kent State University, 1976..

:An oyerview of the theories of -brain function is given in an attempt to
relate the implications of tontemporary deVelopments.of neuroscience to
research in remedial mathematics. Evidence suggests that there is a heuro-

logical basis for lack of-performance in.mathematics for some students. The

'number is probably relatively small', yet the ee for esearch is evident;
.little.investigation has been made into the athem tical behavior syndromes

pf-such children, or the necesSary instruct nal procedures. While our top

priority in.the study of mathematics instr ction should be on the development
of excellent classroom teachers and 'supervisors, the clinical center,must

-
continue to be an important component in the overall.program.

Code:. ok4 2:0, 5.2

B. 6.9

Capps, Lelon R. "Thoughts 6n Coordinating a-Research Effort in Remediation in

Mathematics." From Proceedings of the Third National Conference on Reltediai
Mathematics, pp. 45-47.' Kent, Ohio: Kent State University, 1976.

A Survey of the 'kiterature makes it apparent that in several important areas .

of.mathematics reMediation the research isverY limited. There are'few studies

on:content objectives and the learning problems associated with them. For

example, several studies were,f0und dealing with the difficulty level:of
combinations, butlittle or no tgsearch on causes.or successful remediation
techniques. Research 'seems to be lackirig on computafton with qny but whole
numbers., and on,remediation beyond the elementary school level. It is suggested
that research efforts be coordinated, either throUgh the formation of a -group
(:)1" through existing channels, such as the Arithmetic Teacher..,The Main purpose

would e to review and summar.ize.research studies, and to-disseminate information.'

'

r .
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A skills inventory of individual's and institutions would help assess current
efforts underway, and identify sources where needed research might be initiated.
'Code: A. 2:0, 5.4

B..5.0, 6.0

N,
Carpenter, Thomas P., et al. "Notes from National Assessment: Perimeter and Area,"

,'The Arithmetic Teacher, XXII (November, 1975), pp. 586-590.

Liaased on studies by the National Assessment of Educational PrOgress and state
asessments of Florida, Wisconsin and Michigan, it iS concluded that by the
time they reach junior high school, most students are capable of only simple
measurement problems which they perform in a"rote, superficial manner with
little understanding of the procedures to be used. In order to increase their
ability to deal with meaaurement, it iS recommended that students should: (a)

be taught to draw a picture of the figure that is under consideration,*to help
them visualize what is to be done; (b) be given the opportunity to verbalize
plans for solving the problem; and (c) be encouraged to check answers to see '

if they make sense. The purpose of the apove steps is to encourage students
to think about measurement as a,problem-solving situation rather than mechan-
ical drill. If, in addition, they h'ave 'a variety of'such. problems, students
will be tiven a inore meaningful treatment ofjpeasurement situations. They are
also provided valuable experience with general.problem-solving.strategies.
Code: A. 2.5, 3.0

B. 5.0
4-

(
Carpenter, Thomas P., et al. "Subtraction : What Do Students Know?" 1.1e Arithmetic

Teacher, XXII (December, 1975), pp. .6537657.

.

The authors report national performanceslevelsof variou age groups on selected
:( subtraction problems used in the 19 2-73 mathematits asses ment of the National

Assessment of Educatfonal Progres NAEP results indicaie tikkat mist students
master basic subtraction with' regrouping between the agesof 9,:and 13. Sub-
tracition computationimproves from ages 13 to 17, even thatigh little. systemr
.atic drill is provided in the high school curriculum. Two types oferrors were,
found most frequently: sUbtraction.,.with some regrOuping-errors, and reverSals--
both of which were identified even 50 years ago as two* 6f,the most freqUent
subtraction errors. There isinsufficient data to accurately assess whether
6r not students' ,ability to.subtract'is declining. :Data do indicate that sub-
*traction performance could be improved. The authors believe Chat improvement
can be breught about_by modest efforts of individual teachers if they (a)
stress syStematic checkitg Of kesults, A) organize instruction to develoran
understandintof subtr,Act.on concepts,,and (c) design an instrUctional program
tha is responsive to 4tIf ents' needs.,
Code: A. 2.5, 3,0

B. 4.1; 5.0

Collins', Ken eth M. "An Investigation-of the Variables of Bloom's Mastery Learning.
Model fo_Teaching Mathematies.r Paper presented at the' Annual Meeting of the'
American Educational Tesearch.4sociation: Chicago, Ill., April, 1972-

, '
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A study was conducted with four clasSes to evaluate the ampoAvnce of three
variables of Bloom's'mastery learning model: specifkcatkon of ObjectiVes, use
of' diagnoStic-progress tests, and use of alternate resoarces. First
semester eighth.grade students received four treatmentsithat differed some-
what from those given to second semester seventh grade students. The regults
indicate:. (1) the use of either a list ofspecific objectives or diagnostic
prescriptive tests with recommendations is sufficient for a significant increase
in Student mastery of teaching objectives; (2) the use of alternate resources
did not appreciably increase student achievement, an indication that the Tre-
scerptions based on the text arid class-work welre adequate; (3) the usefulness
of specific objectives is Confirmed; and (4) that general objectives of the lorm
used have little effect on student achievement.
Code: A. 1.1

B. 2.0:3.0, 7:0

Cook, Walter W. "Functions of Measurement in the, Diagnosis and Treatment of
Learning Difficulties." From "The Functions of Measurement in the,Facilita-
tion of Learning." In Educational MeasureMenti edited by E.P. Lindquist,
pp. 33-3§.* Washington, D.C.: American Council on Educatien, 1966.

SChools organize learning experiencEs sequentially; therefore,in girder to
diagnose difficulties, it is necessary to measure a student's level of
accomplishment within a given sequence. A genreral achievement test fs- designed
to express this measurement in terms Of a single score. It is too general
to guide instruction for individual pupils. Diagnostic testing; On the other
hand', is designed to reveal'specific deficiencie . It generally takes two
approaches: readiness testing which frequently hasizes discovering which
pupils should be placed in a given secluence, an diagnostic testing which is
administered after a period of instructtion. Many elementary school teachvs .
carry on almost constant ditrnosis through their teaching.metheds. Experfly

1
prepared tests can make that task more thoreugh and efficierit.

.Code: A. 5.1, 5.2

B..3.3

_-

Cox, Linda S. Analysis, Classification,!and Frequenc of Systematic Error
Computational Patterns in the Addatiop, Subtraction, Multiplication, and
.pivision-Vertical Alsoritlims,for Grades 2-6 and Special Education Classes
Pinal r8port,'U.S. Departmeneof,Health, .Education & Welfare, National
,Institute of Education Contract 4SE018001. Kansas City: University.of
Kansas Medical Center, June, 1974.

Frequencies and descriptions of systematic errors,in the four usual algorithm8#

for additioh, subtraction., multiplicatiOn.and division of whole numbers'were
studied in upper-middleancome, regular, and special eduCatidn cXassrooms
involving 744 children. Errors were studied within levels of cqmputational .
skill for each algorithm. Results showed tha five to Six percent of the
children. Made systematic errors in the add* , multi lication,'And
algorithms, while 13 pereent,made 'systemata errOrs f r he subtraction
algoritfun. One' ."y`tar later, a fellow-up stdd& indicated that 23 percent o.,f the

'
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same children were making either the identical or a different systematic
error. The aUthor concludes that one can say'only with a qualified yes
that systematic errors tend to be persistent.

,Code: A. 1.5

B. 42

Cox, Linda S. 'liagnosing andepmediating Systematic Errors Addition'and
SubtraCtionSomputations.' The Arithmetic Teacher, XXII (February, 1975),
pp. 151-157.

Teachers must look for lio tterns in children's computational errors. Guide-
lines are given for constructing and administering informal diagnostic,tests
for systematic errors and weaknesses in the mastery of basic arithmetic
facts -- two separate areas of difficulty that,teachers often confuse. Basic
facts, sistematic errors, random errora, and careless errors are defined.
While it has been demonstrated th/it remediation for,systematic errors is
possible, research on apprnpriate remedial teaching methods is almost non-,

\existent; at the present time,tea hers must continue to use their own judgment.
Code: A. 3.1

B. 3.0, 4.2, 4.3'
/

Crenson,:John. "Learning Disabilities'in Mathematics." From Proceedings,of
tHe Third National Conference on, Remedial Mathematics, pp. 48-50. Kent,
Ohio: Kent State University, 1976.

4

4.

Only in recent years have matheitatics educators given widespread attention
todiagnosis and remediation; for tHe most'part, research in these areas
has been perfunctory and dissemination almost.nonexistent. Others in the field
of education have. placed emphasis on.the loose terril, "learniAg
with resultant classroom procedures that are based on questionable research,
as well'as lacking specific application to math difficulties. Models must be
created tHat.prOvide strategies and techniques for diagnostic/prescriptive
teaching of mathematics. Thisalls for a united front 'of.mathematics educe-
tors to bring bout extensiveand respdnsible researchl along with the requi- ?.
site disseminatio4 that will enable the findingd to, have an impact on classroom .

tgaching.'

Code: 'A.'5,4, 5.5

'B. 3.0, 5.0'

Denmark, Tom:' "Diagnosis of E4try Concepts and Skills: Grades One and Two."
From Proceedings of the Third Nattlpenal Conference on Remedial Mathematics,.
pt. 51-3,.. Kent, Ohio: Kent State University, 1976.

.Prevgintion is viewed as the primaEy purpose of diagnoStic teaching, partic-7

ularly in the eartg. grades. Theidevelopment of a successful diagnostic
prograni depends upon the'ability to unde6tand children's thought processes
in all of their work with mathematics. Examples of first and second grader'S'
responSes to diagnostic questions are taken from-1974 and 1975 assesments
made by Pr9ject for thejlathematical bevelopmentof Children '. akila that
Vere testeki incldde knowledge of one-to-one correspondence, mounting, and-

.1"
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4

conception of equivalent sets; the latter indicated that most children .

had a c ear conception of equivalent sets, but their definition is not, the
one which is supposedly taught in the school curriculum. It,is eciphasize.d

that testing' must make use of a variety of tasks, in order to compensate
for difficulties that may ariSe from non-mathematical conditions such as
unfamiliar vocabulary or manner of giving directions.
Codl: A. 1.2

B. 4.1

Dutton, Wilbur H. Evaluating Pupils' Understandin of Arithmetic. Englewood Cliffs,
NJ: Prentice-Hall, Inc., 1964.

Although the teachIng of mathematics has undergone a great deal of change,
there seem to be few tools)for evaluating the 9ffectiveness of matl. curri-
cula. The author emphasizes the need for evaluation and provides evalua-
tion instruments for both old and new math programs. Included is a review
of-the reasons for the developmept of. new math programs and a review of
research on evaluation procedures in mathematics. There are suggestions
for the construction and use of tests to measure pupil understanding of
selected arithmetical concepts in grades 3 through 6, and suggestions for
informal evaluation which should be used in the day-by-day reaching a
arithmetic,
Code: A.,2.0, 3.0 r

, B. 3.1, 3.3,-3.4

4ir

Engelhardt, Jon M. "Dia&osi4s and Remediation in Schpol Mathematics: Developing
Continuity Among R ancl.D Efforts." From Pro"ceedings of the Third Natif,nal
Conference_IT Remedita Mathematics, pp. 72-77. Kent, Ohio: Kent State '-

University, 1976:

Furthei investigation of mathematics diagnosis is needed regarding: (1)
individual difference variables which potentially affect student erform-Ince
in diagnostis situatinns; (2) internal structure of diagnostic testing =-
type of items, response format, etc.; (3) the role of language in dlaAno1.;
(4) teacher behavior in the diagnostic situation; and (5) examination,of

student errers as a diagnostic technique., Further Investigation is Also need-

ed concerning the effectiveness of existing remedial programs and techniques.

Ecir educating mathematics teachers. To improve continuity ,imong all of tc
, efforts, the following steps are suggestJd: the establi!ilment ot a diai4nosti...*/

remediai'newsletter, the development of common literature survvys, a4 the'
establishment of common data collection across mathematics clinics.

Code: A. 5.1

B. 3.0, 5.0

/

Glennon, Vincent and John W. Wilson. ,"Diagnostic-Prescriptive
In The Slow Learrier in Mithqmatics, the Thirty-fifeh Yearbook, of Che
National Council of reachersiof Mathematics, edited by W. C. lx...7ri, (..;. al.,

pp. 282-318. Washington, DC: National Council of Teachers of Mathematics,

1972.

k
In this discutsion Of diagnoseic-prescriptivq teaching 'of athem'atics for -
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slow learners the problem is approached in a broad context, considered to(
be "as lArge as a theory of instruction itself," and takes into account
the numerous"causes of learning difficulties in addition to those that are

cognitive. A taxonomy for the content of elementary school m.ithematics is
presented, with the work of learning theorists Gagne and Bloom discussed.

,.i.-

Group techniques for diagnostic-prescriptiVe teaching have emphasized
product, while individual methods emphasize process; h6th approaches are
necessary, but we have overemphasized the former. Lessons are presented
from a case study in which the content taxonomy was used Ly the teacher
as'a guide in the selection'of objectives and of relevane group and indi-
vidualized teaching procedures.

Code: A. 2.0,'5.1, 5.2

B. 1.0; 2%0, 5.0

Hyqes, Michael C. "Response" Modes and Diagnostic Proceduees: N(''eded Research."

From Proceedings of the'Third Ntfonal Conference on -geme(!i.il'Xathemat.ic.!.1,'

1 pp. M-82. Kent, Ohio: Kent State University, 1920.

Researchers agree that children- move sequentially from concrcte response
modes in mathematical perform:nee to symbolic modes, with inC(frvening !.tages.
Techniques for diagnosing the arious response,modes do c.xist, but. wc have

knowiesige for determining !ffective !:equence for tescin::. A product-.

oriented philosophy uses other'response modes only for th.'se
to be unsatisfactory by initial testing Aone lit the abstra,.t ieveI. A

proceiss-oriented philosophyf uses all response modes 'for tie.ting, tegardle,is'
of student strengths or weaknesses, but. might use either 1.equct;ce ahstm.sct

to concrete, or the reverse. Four levels of diagno,.is used at the Arttctic
Center at-the University of Maryland suggest an overalj abstra,:t to concrete
testing sequence, but it is not always elear wfiether specific di.r!!.:ic a-
tivities should begin on the abstract or the concrete level. P.t.earch

needed-if we are to undOrstand the most approprilte seqUence fyrproducing
information which allows the effective prescription of reMedial inf.truction.

Code: A. 5.2, 5.3

B. 5.0

Irons, Jerry L. "The Need for Packaged Material *and a Delivery Sy;:,:em," From

ProceOings of the Third '::ational C:tnterence,,on Roodial
.

pp.
eF34-91.

Kent, Ohio,: Kent State University,

Many eource teachers and diagnosticians are ;orely lackin.; in the Vnewled7..,e

of specific diagnostic instrumektpand techniques pertainin :o. ma:.hemaHs.

The'refore, diagnostic tooTW mus-beidevelopeA
components a diagnostic.package must be the scope ofthe. /o

be tested, equencing df the mathematical concepts., level::.to-be te;ted, A

resource list of recommundod.alternate instrument!. and ac.tiyities,

structure:d inxerView and/or information .sheet. 'Development of a delivery

system mtst include a system for training teacher's;an) o! !;tu,.!y!n.!

the effectiveness of various systems. -The Steplien F. An!;tin State. t'hiver.sitv

in Texas offers .a model for teacher trai,ning. Key elc77ents ,the :!cce,,q

-ofthe programwere'the supportive rules of school superintendents ihe

high Standa s maintained for the trainees. Vhile the requirements of 4
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diagnostic package and delivery system exceed our present.abilities,
it is argued that the academic needs of many children call for our
efforts to mdvc.in this direction.
Code: A. 5.0' 4

B. 3.0

Johnson, Martin L. "The Role of Piagetian Theory and 'Plagetian-Type' Tasks
in Mathematica Diagnosis and Romediation." From Proceedings of the Third

-National Conference on Remedial Mathlatics,. pp. 30-37. Kent, Ohio:
Kent State University, 1976.

Thg usefulness of Piagetian theory tb diagnostic and remedial instruCtion
- of mathematics is examined, particUlarly at the Concrete Operational level

of children's cognitive development. Three examples are provided of the
tasks that Piaget developed to help evaluate children's degree of understanding,
for certain arithmetical and geometrical ideas. It is concluded that knowl-

of Piagetian 'theory would be helpful to a.clinician in designing
instructional activities; .for example, knowing.that concrt,e owhtionsl
children reason on Objects ahd events that are,real to them should assist

. in choosing appropriate learning experiences. More esearch is needed, but
Piagetian theory has already demonstrated usefulness, one of its major impli-
cations.to current,mathematics instruction being the concept of gathering
information from interviews.
Code: A. 5.0

B. 3.0, 5.0, 6.0

Lankford, Francis G., Jr. Some C autational Straw:v..1es of SeventliCr112::.
Final Report, U.S..Departm t of Health, 'Education, and CNiarc, Office
of Education National Center for Educational Research.and,Development
(Regional Research,PrOgram) and The Center for Advanced:Study, The U versity

of Virginia, Project Number 2-C-013, Grant Number 0EG-3-.0035. City-1u e:.ville,

Virginia: University of. Virginia, ,October,.1972.

.

.--
-

Diagnostic interviews were conducted with 176 seventh-grade students from
six schools in Virgirfia, Georgia, Colorado, Michigan, and Washington, DC.

Students "thought aloud" while computing 13 whole "limber and 15 fraction
exercises and 8 comparison questions (e.,g., Vhich ts larger, 2/3 or 5x1x1).
Among other cpncIdsions is that students vary'widely in.their computat(onal
strategies. 'These strategies are discussed, along with.the natute. of the

wrong answers that-were given , and somq of the characteristi ç of good and

_poor computers. DescriptionS of the tape-recorded interviews are included

in the report. Recorded interviews are seen as a pComisin4 techique for .

identify. g computational strategies.: It is urged that children be enc_ouraged

17J61/to revea their individual strategies and that teachers recogn17e these as

.
original NirrIking rather than deviations from a desired norm.

Code: A. 1.2
49

B. 4.1, 4.2

Lankford,' 1"rancis G., Jr. "What can a Teacher Learn Abaut a Pup,41's Thinking
Through Oral Interviews?" The Arithmetic Teacher, XXI (January, 1974),

pp. 26-32,
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A summary of the author's eArlier study, &MINI ComputatiOnal Strategies of
Seventh Grade Pupils, Final Report, U.S. Department of Health, Education,
and Welfare, 1972. See file #5.

Code: A. 1.2, 3.0

B. 4.1, 3.1

McAloon, Ann. "Some Issues of Concern in the Development of a Diagnostic Testing
Program." From Proceedings of the Third National GonfereAce on Remedial

.Mathematics, pP. 92-98. Kent, Ohio: Kent State University, 1976.

An outline is provided of important considerations.for the development
of a diagnostic testing program appropriate for use by classrbom teachers.
Questions must first be raised concerning the content -- what olit;ectives
or skills are considered necessary. Development of a diagnostic test
requires basically,two steps: anmlysisiof the complex performance into
itt component subskills, and making the test-as free as possible from any
other source of difficulty. Factors other than mathematical ability must be
taken into account, i.e., emotional/needs, maturity of the student, cultural
background, etc. General crite,gia Of tests are listed. It is assumed that
as a group, elementary school teachers are inadequately trained in mathe-
matics sand educational measurement. We need'to asCin what areas they need
the most help, when that help can be given and by whom.

vi Code: A. 3.0, 5.0 4

B. 3.3, 8.0

O'Brien, Thomas d., and June V. Richard.---41Rterv1ews to Assess Number Knowledge,"
The Arithmetic Teacher, XVIII (May, 1971), pp. .322-326.

Reference is made to the research of Jean Piaget in which-it is maintained
that kdowledge is a process rather than a product. The authors suggest that
if such is the case, then traditional paper-and-pencil methods ot
student abflities are less valuable for teachers than interviews wiich place
more emphasis on thought processes than on factual information. The authors
report on what the5f call "the first stige of an interview protocol" which
was used to evaluate counting, simple addition and missing addend knowledge
of,first-grade pupils. Through excerpts from actual interviews, children's
Strategies in solving five different tasks are described. The technique is
offered only as a beginnitig step in designing a good diagnostic interview
strategy. .nThe nterViews weye conducted as parC of a larger research pro-
ject; no ilata are reported here.

Code: A. 1.2.

B. 3.1

Peck, Donald, M. and Stanley'M. Jencks. "What the Tests Don' 7dA'." The .

-

hinetic Teacher, XXI (Jatitrary, 1974), pp. 54-56. AArit

1

Interviews with students oftem permit the diagnosis of conceptual difficulties
in mathematics that are not revealed through paper and pe tests. An
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example is given of sixth-grade Is, r ui.en, I s who had solved a fraction problem
correctly but were unable to explain what they had dont-or what it meant.
Later, through a series of teacher-posed questions, one ot the students was
guided toward the reasoning that enabled her to solve the same problem
With understandi ngv she even dr,ew a pftture to defend "her conclusion. Teachers
can gain insight into children's depth of understanding by having them talk
about the process while solving a problem, and demonstrating knowledge through
the organization of familiar objects.

Code: A. 3.0

B. 3.1

Pincus, Morris, et al. "If You Don't Know uiI Chilidreh Think, HOW Can You Help
Them?" The Arithmetic Teacher, XXII (Novemhe'r, 197)), pp.

The assumption that a child's mistakes in computati_on are caused by in-
sufficient knowledge of the basic arithmetic tacts is often err00000s.
Careful analysis of errors through obseryation and In..erview is essential
in order to accurately diagnose the difficulties. An elementary school
mathematics committee looked for common errors tor each af the basic .

operations, and devised a series of diagnostic exercises for children in
grades 4, 5, and 6. They found that questioning children Individually was
the most effective diagnostic device. Difficulties taat wore found cunnul
to the four basic operations, as well as LI:ose that wore specific to ad-
dition, subtraction, multiplication or division, are listed. Every item
is followed by a number of recomMendations for remOiation. The committee's
report: emphasizes the nee0 for understanding each child's thought processes
iffin effective program of indivihalized instruction is to take place-.
Code: A. 1.1, 3.0. .

B. 3.1, 4.1, 5.0

Reisman, Fredericka K. A Guide to the Diavnostic Teaching of Arithmetic.
Columbus, Ohio: Charles E. Murill Publishing Company, 19/2.

This is a manual for preservice and in-service teachers dealing with techniques
for teaching mathematics from kindergarten co the upper elementary grades.'

4. Examples are given of children's difficulties with addition, subtra.ction,
multiplica4on, division, and work with fr acri _ons. 'There is discussion .of
the skills involved in doing arithmetic, :ind of ways to evaluate a student's
strengths and weaknesses, including guidelines for using sa:mdardizetl mathe-
matics inventories and for preparing one's own informal inventories. Teacher4;

are,provided with sample lesson plans, analyst:4 of common errors children
make'in elementary school,mathematicS, suggeStions for remediatiou, and
mini-case studies for practicing diagnostic skills. Practical applications
of prominent educators and psychologists' hierarchies are presented,
incloding those of Bruner, Piaget, Gagne, Brownell, Krathwohl, Bloom, Rogers
and Maslow.

Code: A. 6.1

B. 3,0, 40, 5.0, 6.0
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Rledenel , C. Al an. ''A Diap,niint 1c Innt rument 1- or fla t hemat I ; Affeet lye
Domain; A First Step." 1.Tom Proceedini.n ot Cho third NAtionAl courerence
on Itemedial ;,1AthemAtic4, pp. 99-104, Kent, Ohio: Kent L;tate Uuiiverity ,
1976.

The nut1i4 apeetillt es that the lowerlw; o 1:lath ncoren for both elementary mini
sochigh schoOl studenti; may blnt least partly eel:lied to the lack of ial

-4
applications, games, and 'a Pfun" approach during the new matih'mat PCs era, which

may have contributed significantly to a decrease in children n interest. A
fordiagnostic instrume4,was designed to assess the reasons

99-itemor lack ofenjoyment in working with mathematics. The

is based on the belief that if we can find the reasons for a child's disinterest

in mathematics, we may be able to) contriNutc to improved achievement No

data arc presented; the questionnaire Is offered tor use by others with the
hope that their responses will both refine and as .1evaluate the ihtrument
diagnostic tool.
Code: A. 6.2

B. 3.5

Roberts, Gerhard U. "The Failure 'Strategies of Third Grade Arithmetic Poplin,"
The Arithmetic Teacher, XV (May, 1968), pp. 442-446.

A study of 766 third graders was conducted in order to dett:hri
computational ski lls in which pupils were most deficient
their strategies that led to failurc Four major errorc5.
noted: use of the wrong operation, error in recalling b
improper use of the algorithm,'and responses Chat showed no discernible
relationship to the given probl cm. Percentages of errors caused by each

4 of these failure straegies are given. The lar gest number of errors in-

errors were fairly consistent throughout the four ability
volved incorrea application of the algorithm. Purely careless numerical

levels of the

children studied, but faulty algorithm occurred far more frequently in the
slow ability group. Each failure Strategy is discusSed and step for

remediation are suggested. The authors conclude by- saying that teachers
must analyze children's computation metpods in'order to provide toe necessary
help
Code: A. '1.6; 3.0

B. 4.2, 4.,

Romberg,'Thomas A. "The Applicatio of 'Process Evaluation' to Corre ctive
Instruction: A Suggestion." F om Proceedinrs of the Third tional

Conference on Remedial Mathematic'S, p0.. 110-121. Kent, Kent

The conventional deductive method of
study.of most corrective instructional events: It isppscu;;;;;%

"process evaluation" is a better methodol lied to cOtri::tc

to

tive

State University, 1976.

e..

mathdmatics instruction; it is a descripti4irind inductive search aimed'at
raising questions about an event rather than drawing conclusions, In

"process evaluation," effects gre broadly conceived, f9r it is not realistic
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on on v one des red out come ; the tlmo frAme for data wihering
includes pottioent inhIrmation ifom before, during, And After the
StructionAl event; de..criptions ot corrective instfuction Aro cow,tructed
from the collected dotta; and Interpretations Are tormulated trom the
descrititIons to identify major relationships. o"Procoss evaluation"
expands the notion of eftects beyond direct intendod eftects to a.search
for others that are unintended.
Code: A. 15.0

B. 3.0, 5.0

Skarbek, James F. "Dianostic Analysts of Mathematics Skills." In The Slow

Learner'in !lathemAttes the Thirty-fifth Yedybook of th National Council
of Teachers ot Mathematics, edited by W. C. Lowry, c_Lal PP . 513-516.

Washington, DC: Natiunal Council of Teachort of Mat'hematics, 1972.

In order to Illustrate oral analysis as a.dfagnostic technique in deter-
mining mathematical skills, the eXplanations of four fourth-gcnde students,
as each performed a subtraction psk,,are given. The computations aro
reproduced as they°appeared on the cial,dren's pavrs. Iii each case, the

author diagnoses the student's work and indicates when further questioning
is needed.

Code: A. 3.0

B. 3.1, 3.4

Smith, Robert F. "Diagnosis of Pupil Performance on Place-Value Talit"
The Arithmetic Teacher, KX.t(May, 1973) , pp. 403-408.

A study was undertaken to identify ckills prerequisite to the mastery
of place-valqe taskF: involving hundreds, tens, and ones, and to determine
which of these skills had not been mastered by primary grade children. After

12 prerequisite skills were identified, five place-value diagnostic tests
were designed and administered to 323 second-grqde students in four paro-
chial schools in Brooklyn.. The skills measured on eacli test are listed, and
sample iters includeC ,Skills thatgaye students difficulty are itemizqd.
Renaming numerals proved to be troUblesome for both high and low achievers,
a finding that has also been reported by other research. It is suggested

that in order to ensure pupil,mastery of bas,ie skills prerequisite to
suecessful performance on more complex place-value tasks, teachers must .

.
know what those skills are, teach them in proper sequence, diagnose each
studentts mastery of them,.ald adjust instruction accordingly.
Code: A. 2.1

B. 3.3, 4.1, 7.0

Stake, Robert E., and Terry Denny. "Needed Concepts and Techniques,for Utilizing
More Fully the'Potential of Evaluation." In Educaiional Evaluation: Kew
Roles, New Means, the Sixty-eighth Yearbook of the National Society for the'
Study of4ducatian, edited by R..W. Tyler, pp. 370-390. Chicago, Ill.: The

Universily of Chicago Press, 1969.

Current diagnopeic tools are not adequate for prescribing appropriate.treatment.
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Uiii C011ectd of di I., t be e \p.indod t ii ic I ildo 111 0!;(' 011 .11

WV11 .1'.4-..X0111,. HhICAllt,11.11 '.11011141 prOrIAM'i
WCI1 *.tIld,All pol.loimance. ..lpociali..ts are Increasingly needed tor

,arletv ot ovaloative in( hiding helping perons and lostitliCiono
chltvrv thrit PhIP,r;r: he.troctional material:. and elw.sroom
I te, t F i t iou ; de,.(a Iii I ii t ndcnt pertol mance ; aold 011 d I 11; I he lie IOCVIOn
ul dli ui,t t o p t l a t e ti lviii :On;r.e:;1. low; 1 or NI. Isengt h-
en c.t 111.11 I on :le t hod!. Aro iii ,o o !red , and var et v ol t ratvg ITC; ar.n.l.
re:icar,i1 1 are nti tided.
Cl,d0 A. ').0

B. 3.0

St 'lulu it. , John 1.. " rho 11(1:1 inl;t rat i on of a Pr)r,r.un of 1/1 agno!'. Remed la 1
ns %Act ion." In Lduc2(1.ion11. bf..1.11no.ii_5 , the Thirty-iourth Yearbook, ol the

National :lo,Aetv tor the :,tudy .(A [(location, pp. 269-302. ISlomington,
: Pob Sclwol Publishing Company ,

Emphasis As placed on the need for edUCAtIon tO be responsive ,,to the wide
variation among dli[dren,' in order to insure that all pupils will. yeceive uquol
opportunity: An eff.4tive program of diagnosis, under capable leadership,
is essential to this end. It should bc characteri-...ed by: (I) good
organ174 ion elf peisonnel, goided by a yommon philosophy; (2) a reseai-ch'
progrxi, which includc,s teachers and admintiqrafors, to keel; up with new
develop.lents and to guide the cli.nvoltic work of the schools; (3) admin-

'istrative !:'oasures that .,facilitate diagnostic teaching; (4) teacher -training;"-(
(5) selection 'Of good,in structional materials; and (6) careful record-keeping:
Code: A. 5.0

B. 7.0

,Thelen, Rot-bort A. "The Evaluation of Group Instruction." In Educational
EvaltLition: Now l(1,110,!: Nc.7 Melns, Elle Sixty-eighth Yearbook of the
National Society for the Study'of. Education, edited by i R. W. Tyler,
pp. 115-155. Chicago, Ill.: The University of Chicago Press, 1969.

,Diagnosis is part of all instruiption, but its purposes and strategies
adiffer, depending on the nature and expectations of the classroom group.

Three basic views oi.classrooms are described: (1) collectivity, where child-
ren are taw7ht essentially the same things at the same time and where diag-
nosis attempts to asCertain where individual students stand with respect to
specific learning goals; (2) an interpersonal network, where children are seen
in more individual terms and where diagnosis considers the private needs thaOr.
may be diverting the individual's energy away from required tasks; and (3) a
microsociety where diagnosis is concerned with full functioning of everyone.
In the author's view, only the vision of the classroom as a microsociety can
deal witb the studcnt in all of these roles -- as learner, individual,
and.group member. If we accept the concept of the classroom as an educative
community, then" diagnosis can describe situtations with which individuals
can cope, rather than just measure fragmentary skills that are assumed to
meet everyone:s needs.
Code: A. 5.2

B. 1..0 4 0
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Instruction in the Elementary School Classroom,' "The Arithmetic Teacher,
XVIII (govember, 1971), pp. 505-511.

37
Ca,

Trueblood, Cecil R. "A Model for Using Diagnosis in Individualizing Mathematics

s

Trueblood argues that the current emphasis on planning for individual
differences has changed instruction from a "means-referenced" (-low shouldr

Instruction (IpI), PersOnalized Instruction, Self-directed Instruction,

I teach?) to a goal-referenced point of,view (Wha't should I teach?). Four
-types of individualization are briefly described:. Individually Prescribed

and Independent Study. The author points out Oat for,each of thgse,
teachers require continuing information about the learner. A goal-referenced
diagnosis model (What,specific behaviors do my le,arners possess?) is in-
cluded for classroom use of IPI. The model:Outlines-tasks and their sequence',
but no examples are given. Trueblood suggests some ways in which the model
would need to be modified for the PI, SDI, and SI context.
Code:, A. 3.0

B. 2.0
.

Tyler, Ralph W. "Characteristics of a Satitfactbry,Diagnosis." In Educational
Diagnosis, the Thirty-fourth Yearbook of the.;National Society for the $tudy
of Education, pp. 95-111. Eloomingtoni Ill..: Public School Publishing
Company., 1935.: -

:Effective.diagnosis must have Orthwhile objectives, validity, .and:reliability:.
it Must provide comParable data-and Sufficiently,exact data; it must be
comprehensive, 'practicable,'reasonably objective, appr6priate to the program,

on

carried to a-satisfactory level of specificity,, and conducted by qualified
people. ;These characteristiosara,viewed.as essential in evaluating learning
abilities In general; mathematics is nOt singled out, for discu4si eXcept-,
in a reference to the diagnostio_tool ofinterviewing.
Code: A. 5.2' ' /

B. 1.0, 3.1

Weaver, J. Fred' "Big Dividends from Little Interviews'," The A, rithmetic Teacher,
II (Aprily 1955), pp. 40-47. ,

; -. ,

. .

The interview, wherein children "think ouC loud" as they resPond.to speciffc
..

mathematical problems, is a fruitful instructional procedure'that Can bp
used by any classroom teacher. As,a method of diagnosis-that is' more reveal,ing
than written answers.alone, it can be used to determine different:AyelS 4
ability within one class ana to evaluate change in'b.n individual 'student's ,
ability. The knowledge gained from interviews can be uSed.to assiS't the'teacher
in deyeloping -a differentiated instructional program to meet the varyip&,needs
of the student'S% An example is provided by describing interviews with fourth
grade pupils to determine their understanding 6E:multip1ic4tion.
Code: A. 3.0

B. 3.1
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West,' Tornmie A. "Diagnosing Pupil,Errors:' Looking for Paitetns," The Arithinetic
Teacher, XVIII (November, 1971), Pp. 467-469. r

A

Dlegnosis-that looks fbr'patterns of. err rs rather than random errors
should be tpe teacher's goal, for patte s reveal the concgptual
difficulties'children are'havine, 'their insbfficie#t undel'standing of

, the procedures theY are trYing?.to use. Diagnostic teething requires four
abil-ities: (a) d4tinguishing'between conceptual and careless error(b)
,identifYing the precise nature of the careless errors, (c) inferring the
cause of the conce Ptual eriors, and (a) prescribing remedial procedures.

Samplei.of written work of three children are also analyzed. ,

Code: A. 3.0

B. 4.2, 7.0
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